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which was central in the Lake region on the 24th, noon, and 
passed southeastward over New England. On the 25th, noon. 
i t  was central a t  N. 42O, W. 62O; 26t11, noon, N. 40°, W. 57O, 
after which it disappeared. 

K. This mas a continuation of United States series No. 
XI, which was,central'in the St. Lawrence Valley on t h e  
27th, noon, and passed to the east-northeast, being central on 
the 29th at about N. 53O, W. 43O, after which i t  disappeared 

From the 17th to  the 30th of the month there mas a general 
tendency in the preusure to illcrease over the Atlttntic Ocean 
in  the belt between Newfoundland and Great Britain, and at 
the close of the month the pressure in this region ranged be- 
tween 30.2 and 30.6; high pressure also prevailed over cen- 
tral and western Europe and over all the eastern portion of 
North America. A s  this was not an average normal condition 
of the atmosphere for this season over the ocean, although 
it fairly represented the tendency over the land, it was 
expected that  a return to the normal condition during the 
following month of December would be accompanied by severe 
storms. 

I N  GEXERAL. 

OCEAN FOG. 

The limits of fog belts west of the fortieth meridian, as  de- 
termined by reports of shipmasters, are shown 011 Chart I by 
dotted shading. Kear the Grand Banks of Newfoundland, fog 
was reported on 17 dates; between the fifty-fifth and sixty- 

fifth meridians on 2 dates; and west of the sixty-fifth merid- 
ian on 3 dates. Compared with the corresponding months of 
the last seven years, the dates of occurrence of fog near the 
Grand Banks numbered 7 more than the average; between tho 
fifty-fifth and sixty-fifth meridians, 1 less than the average. 
No fog west of the sixty-fifth meridian was reported in 
November, 1893. 

OCEAN ICE.  

The limits of the region within which field ice or icebergs 
were reported for November, 1894, are shown on Chart I by 
crosses. 

The southernmost ice, a berg 1,000 feet long with two high 
peaks, was reported on the 3d, in N. 47O 05', W. 51° 15'; arid 
the easternmost ice was reported on the 26th, in N. 47O 30', 
W. 49O 34'. The ice of the current month was noted on one 
date in the Straits of Belle Isle. 

No arctic ice wae reported for November, 1892. I n  Novcm- 
her, 1891, an iceberg was observed in N. 51° 58', W. 55O 35', 
011 the 8th. I n  Nov~mber, 1890, a small piece of ice was 
noted in N. 46O 35', W. 47c 51'. I n  November, 1882, 1883, 
1887, and 1888, 110 ice was reported near Newfoundland and 
the Grand Banks. In  November, 1884 and 1889, several 
icebergs were seen over the eastern part of the Banks of 
Newfoundland. On one dttte in November, 1885, and one 
date in November, 1886, ice was observed south of the fiftieth 
parallel. 

TEMPERATURE O F  THE AIR. 
. [In degrees Fahrenheit.] 

The distribution of the monthly mean temperature of thc 
air over the United States and Canada'ie shown by the dotted 
isotherms on Chart IT; the lines are drawn over the high 
irregular surface of the Rocky Moiintain plateau, although 
the temperatures have not been reduced to sea level, and thc 
isotherms, therefore, relate to tho average surface of the 
country occupied by our observers; such isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in  connection with a contour map: 

DIURNAL PERIODICITY. 

The regular diurnal period in  temperature is shown by the 
hourly means given in Table V-for all stations having self- 
registers. 

NORMAL TEMPERATURE. ~ 

In Table 11, for voluntary observers, the mean tempera- 
ture is given for each station, but in Table I, for the regular 
stations of the Weather Bureau, both the mean temperaturos 
and the departures from the normal are given for the cur- 
rent month. In the latter table the atations are grouped by 
geographical dietrich, for each of which is given the average 
temperature and departure from the normal ; the normal for 
any district or station may be found by adding the departures 
to the current average when the latter is below the normal 
and by subtracting when it is above. 
DEPARTURES FROM NORMAL TEMPERATURE FOR NOVEMBER, 1894. 

As compared with the normal for November the mean tem- 
peratures for the currgnt month ivere decidedly in excess from 
Texas, Kansas, Nebraska, western North and South Dakota 
westward to  the Pacific Ocean. The ridge of greatest excess 
includes the following : Laramie, 9.8 ; Helena, 8.4 ; Red 
Bluff, 6.0; Salt Lake City and Yuma, 5.6 ; Spokane and Tuc- 
son, 5.5. 

Considered by districts, the mean temperatures for the cur- 
rent  month ehow the following departures from normal tem- 
peratures : 

Positive departures : Northern slope, 4.8 ; middle slope, 2.4 ; 
southern slope (Abilene), 2.1 ; southern plateau, 4.5; mid- 
dle plateau, 4.3; northern plateau, 5.1; north Pacific, 1.4; 
middle Pacific, 3.7 ; southern Pacific, 0.6 

Negative departures : New England, 3.5; middle Atlantic, 
3.0; south Atlantic, 2.1; Key West, 0.6; east Gulf, 1.7; west 
Gulf, 0.4; Ohio Valley and Tennessee, 3.8; lower lakes, 4.2; 
upper lakes, 4.1 ; North Dakota (extreme northwest), 1.3; 
upper Mississippi, 4.6 ; Missouri Valley, 1.2. 

For certain voluntary stations of rather long periods of 
observation the normal and extreme mean temperatures and 
the departures are shown in  detail in Table Xu, which is 
now placed among the meteorological tables instead of being 
inserted in the text as heretofore. 

YEARS OF HIGHEST MEAN TEMPERATURE FOR KOVEMBER. 

The mean temperature for November, 1894, was the highest 
011 record a t  regular Weather Bureau stations as shown in the 
following table, which also gives the highest previous record : - - - 

November, I@. 

Menn De artuu 
tempem- kotn 

t w o .  normal. 

Stntions. 

Wichitn, Karin .............................. 
'I'uoson, Ariz ................................ 
Denver. Colo ................................ 

3nnto Fe,N. Mex ............................ 
Yurnn, Ari z ................................... 
I'uohlo, C O l O  ................................ 
3lieyenne Wyo ............................. 
in l t  Lnkr City,Utnh ........................ Lander, d y o  ................................ 
Helena, Mont ................................ 
Wnlln Wal l&,  Wash .......................... 
3pokane. WnRh .............................. 
l l y m  ia Wnsh .............................. 
Ked d u k , C a l  ............................... 
2nrson City Nev ............................ 
3nn Francisco,Cal. .......................... 
b'resno,Cnl.. ................................ 
3ncraniento:~nl ............................. 

b Frequently. 

.~ 
c 

Highest previous. 

Tonlper- 
nture. 

45.9 
42.7 

g: z 
42.3 
42.9 
39.3 
34.3 
44.2 
39. I 
46.8 
41. I 
47.2 
6.0 
444 
55.9 
59.0 
56.9 

- 
Year. 



-.-- ~- 
YEARS OF LOWEST MEAN TEMPERATURE FOR NOVEMBER. 

The mean temperature for November, 1894, was the lowest 
on record a t  regular Weather Bureau stations, as shown in the 

_ _ _  . -. - - following table : --- -. - . - _. -~ -_ 
1 November, 1%. i LOWEYt }X'eVIous. 

Stntions. Menu 

i ...................... 1 43.8 ........................... 42.3 ............................. 41.6 
I 28.4 

40. o 
.............................. 

40.3 ..................... ............................. 

MONTHLY MEAN TEMPERATURE. 

For the regular stations of the Weather Bureau the monthly 
mean temperature is the simple mean of all the daily maxima 
and minima ; for voluntary stations a variety of methods of 
computtition is necessarily allowed, as shown by the notes 
aupended to Table 11. 

-2 .0  

-3.4 
-3.0 
-4.6 
-2.4 
-3. R 
-3.7 
-2.8 

The maximum temperatures of the month at regular eta- 
t iolis of the Weather Bureau are given in Table I, from which 
It appears that  the highest maxima were: Yuma, 92; Tuc- 
son and Red Bluff, 87: Tamna. 85; Jupiter. 84;  Key West 

44.4 
27.4 
43. I 
31.6 
40.4 
40.5 
29.0 
29.8 

may be uscd for comparison with the departures of current 
conditions of vegetation from the normal conditions. 

Accumulated Accumulated I departures. I doparturos. 11 

4 Proqucntly. 

MAXIMUM TEMPERATURE. 

port and Vickeburg, 80. 
The lowest maxima were: St. Vincent, 46; Duluth, Mnr- 

quette, and Sault Ste. Marie, 48; Green Bay and Alpena, 51 ; 
St. Paul, 52 ; Moorhead and La Crossc, 53. 

YEARS OF IIIQHEST MAXIMUM TEMPERATURE FOR XOVEMBER. 

The maximum temperatures for November were the highest 
on record a t  regular Weahher Bureau stations, as shown in the 
following table : 

_ . ~ _  

Highoat previous. 

I .  

During Novcmber, 1894, the highest mean temperatures a t  
regular Weather Bureau stations were : Key West, 73.6 ; 
Jupiter, 71.0 ; Yuma, 68.3 ; Tampa, 67.0 ; Titusville, 66.0 ; 
Corpus Christi, €5.1 ; Galveston, 63.8; Tucson, 62.5; Port 
Eads, 61.9; Jacksonville, 61.4; New Orleans, 60.5. 

ACCUMULATED TEMPERATURE 8. 

From January 1 to the end of the current month the average 
temperature for each geographical district was above or below 
the normal by an amount that  is given in the last column of 
the following table. The accumulated monthly departures 
from normal temperatures, as given in  the second column, 

~ ~ d ~ ~ ~ ~ i ' ~ ~ i ; l ' : : : : : : : : : :  
South Atlnntic ............. 
west  Gulf 
Ohio Valley nnd 'Ponnosseo 
Lower Lake... ............. 
Upper Lake ............... 
Upporm,lstrisslppi ......... 
Misaouri Valley ........... 
Northern slope ............ 
Southern slope 1 Abilene).. 
Northern plntonu .......... 

................. 

North Unltots (Ex, N$.) ... 

Stations. 

District% 
Avor- 

and Dodge City, 83 Jdcksondle, Corpia Christi, I'aiestine, 
Wichita, and Fresno, 82 ; Pueblo and Titusvillo, 81 ; Shreve- 

~ Excess 
Maxirnuin. above previ- 

, ous record. 
I 

.--I 

Yenr* 

___ 
18gr 
121 

:F . 
%; 
- 

.- -- - _ _  
I November, 1894. 

DAILY AND MONTHLY RANQES OF TEMPERATURE. 

The greatest daily range of temperature is given foweach 
of the regular Weather Bureau stations in Table I, which also 
gives data from which may be computed the extreme monthly 
ranges for each station : 

Greatest dai ly  vanges.-Large values : Pueblo, 56 ; North 
Platte, 54; Rapid City, 63; Valentine, 62; Carsoii City, 50; 
Havre, Dodge City, Winnemucca, and Wichita, 48; Pierre and 
Laramie, 47 ; Miles City, Cheyenne, and Concordia, 46. Small 
values : Tatoosh Island, 11 ; Key West, 12 ; Astoria, 13 ; East 
Clnllam and Galveston, 15; Port Angeles, 16; Pysht, Seattle, 
and Fort Canhy, 17; Pprt Crescent and Atlnntic City, 19; 

The minimum temperatures of the month nt regular "a- 
tione of the 
It 

Weather Bureau are given in Table I, from which 
that  the lowest minima were : St. Vincent, -26 ; 

Moorhead and Laramie, -14 ; Williston, -10 ; Bismarck, -9 ; 
Sault Ste. Mariz, -7 ; Duluth, -6 ; St. Paul and Nortllfield, 
-2 ; Marquette, -1. 

Among the highest minina were : Key West, 60; Jupiter, 

Light and Corpus Christi, 42; Galveston, 41 ; Titusville, 40. 
YEARS OF LOWEST MINIMUM i 'EMPERATunE FOR NOVEMBER. 

The minimum temperatures for November were the lowest 
On record a t  regular Weather Bureau statione, as shown in the 
following - table : 

--___ __ 

48; Sari Francisco, 46 ; San Diego and Yuma, 45 ; Point Reyes 

previoue. 

Drflcit be- 
Yorrr. ' 

a4 1880 ....................... - 2 1891 - 5  'lrult sto. d;rio, Mich. 

lo I Wichlt4 Kana. 

. 

Stations. 

Capo h n r  "a...... ........................ 22 - 2  

.............................. 
~ 

MINIMUM TEMPERATURE. Hatterns and Jupiter, 20. 
,yztrenLe molttiLzy rctnges.-Large vltlues : Laramie, 86 ; Rapid 

City, 78 ; Havre, 74 ; Dodge City, 73 ; Bionarck, Pierre, Val- 
entine, and Wichita, 72 ; Cheyenne and Williston, 71 ; St. 
TTinccnt, Denver, alld OklahQma, 70. Small values : Tatoosh 
Island, 20 ; I<ey TVest, 23 ; Port Angeles, 26 ; Port Crescent 
and I'ysht, 27 ; Seattle, 28 ; Astoria, 29 ; Fort- Canby and Neah 
B ~ ~ ,  30. 

which the air lIas had a freezing tern- 
perature a t  some time during the month i s  bounded by the 
isotherm of minimum 32O. The isotherm of minimum 40° 
presents, approximately, tho boundary of the region, within 
which severe frosts are likely to have occurred. Durlng t h e  
winter season tlies? lines aro shown on the chart of enowfall, 
No. V. 

Tho lille of ininimum 40° passes from Titusville eouth- 

just north of Galvestoil and runs parallel to the coast of 
southern Texas to Rio Grande City. It reappears i n  southern 

crosses soutliern California to the coast near Loa Angeles, and 

LIMITS QF FREEZINQ TEMPERATURE. 

The region 

west across Florida, a little south of Tampa. It reappears * 

ArizoIia, passes northwest midway between Tucson and Yuma, 

I 

Temper- 
ature. 

Districts. 

0 ............... - 6.5 - 1.6 ......... -10.0 ........... - 4.4 .......... - 7.6 - 6.8 .......... -21.3 

0.1 

0 

- 0.1 - 0.1 - 0.9 - 0.4 - 0.7 - 0.6 - 1.9 

- 
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passes up along the immediate coast to a point midway be. 
tween San Francisco and Ihreka.  

Thc line of niinimum 32O passes from the coast near Kitty. 
hawk southwest along the coast to a point midway Iietwcer 
Savannah arid Jacksonville and then across Florida to Cedai 
Keys. It reappears between Mobile and New Orlcans, passee 
through the center of I,ouisiann, and thence Routheast througl 
San Antonio. It reappears east of Tucson mid passes north. 
west through central California to the southwest corner 01 
Oregon. 

PERIODS O F  HIGH TEhlPISRATURE. 

The niaximuin temperatures of November in the rcspectivc 
States occurred principally a t  the following periods : 

( A )  lst ,  northern Minnesota and Michigaii, southern Indi- 
ana and Ohio, Kentucky, Tennessee, Arkansas, northerii 
Louisiana, and eastern Texas ; 2d, throughout Michigan, Lake€ 
Erie, Huron, and Ontario, New York, Pennsylvania, Maryland. 
West Virginia, and the coast of North Carolina; 3d, Kew 
England, New Jersey, the coast of Virginia, and Titnsville. 

(B)  6th, \vestern Oregon ; ‘ith, \\’ashington, Oregon, Cali- 
fornia. 

(C) I l t h ,  Montana and Wyoming; 12tli, Kansas. 
( D )  14th, North and South Dakota, \Vyorning, and Nc- 

braska ; IZth, northern Texas, Oklahoma, Missouri, eastcbrn 
Iowa, norther:i Illinois : 16th and l’ith, southern Alabania, 
western Florida, southcrn Missjssippi, Georgia, Xorth and 
South Carolina. 

( E )  26th, Utah, Iowa, western Wisconsin, and northern 
Missouri. 

PERIODS O F  LOW TEMPXRATURE.  

The minimum temperatures of November in the respective 
States occurred principally a t  the following pcriods : 

(A)  1 l t h ,  eastern Kansas, soiithcrn Missouri, central Ar- 
kansas; 12th, the Ohio Valley, Kentucky, Tennessee, western 
North Carolina, Rlississippi, Alabama, Georgia, South Caro- 
lina, and Florida. 

( B )  16th, M’ashington, Oregon, Idaho, western Montana, 
IVyoining, northern California, northorn Nevada,,northern 
Utah, northern Colorado ; 17th, southern. Colorado, western 
ICansas, New Mexico, Oklahoma, Texas ; 18th, eastern Ar i -  
zona, etistern hIontana, western North and South Dakota; 
19th, eastern Nebraska, Iowa, northern AIissouri and Illinois, 
Wisconsin, and northern Michigan ; 20th, Lake Ruron, Penn- 
sylvania, Connecticut, western Massachusetts, eastern New 
York, Vermont, Kcw Hampshire, southern Maine, Khode 
Islalid, and southern Massachusetts. 

( C )  28th, hfanitoba, castern part  of North Dakota, hlinne 
sota ; 29tl1, a xiarrow belt including the following stritions : 
Port Huron, Sandusky, Parkereburg, Lynch biirg, \Vilmington, 
n’orfolk, Washington, Baltimore, Atlantic City, Elock Isl:ind, 
Nantucket; these stations lic just  outside of the region tlint 
experienced its niininiiim temperature on ific 20th, showing 
that  the cold area of the 29th overlapped and pushed beyond 
its predecessor of the 20th by a t  least this initc]i. 

H E C I O S S  O F  20’ RISE I N  TWENTY-FOUR HOURS. 

The daily weather charts show by heavy dotted lines tlie 
regions within which the temperature has rimn 20° in the 
preceding twenty-four hours. The following list enumeratcs 
all of these regions and gives the dimensions of the principal 
axes in miles : 

( A )  lst ,  a. m., 200 by 200, Missouri and Arkansas, and 200 
by 150, southcrn Texas. 

( U )  3d, a. in., 200 by 150, South Dakota. 
(C) Sth, p. in., 300 by 200, Assinnihoia:tiid 3loiitana. 6th, 

a. m., 300 I)y 200, Rlontnna. 
( D )  ‘ith, a. m., 300 by 100, Colortido and northern Texas, 

and 300 by 200, Illinoi8 aiid Missouri; 1). ni., 200 by 100, Ten- 
nessee and Kentucky. 

(E)  loth, y: m., 300 by 200, Alberta. l l t h ,  a. m., 300 by 
300, Alberttt, Saskatchewan, JIoiitana ; p. in., 800 by 800( ?), 
Sask:itclicwan, Assinniboiu, Rfariitoba, Montana, Xorth and 
South Dakota, Kebraska. 12th, a. ni., 500 by 500, hlanitoba, 
North and South Dakota, and portions of Minnesotrt, hlon- 
taiia, Nebraska; p. ni., 500 by 400, Kansas, Missouri, Oltla- 
lioina. 13th, a. in., 500 by 200, Inditina, l<entocky, Tennes- 
see, Mississippi, and Alabama. 

(I!) 14th, a. m., 500 hy 200, Assinnil)oia, Montana; p. in., 
GOO by 300, Montana, South Dakota, Nebraslta, Wyoming. 
15th, a. in., 200 I)y 100, Oklahoma and I<ansas; p. ni., 300 by 
150, portions of Kentucky, Indiana, Ohio. lGth, a. in., 200 
by 100, portions of Rlississippi and Alabama. The small 
areus of tlie last tlirce dates, although not necessarily con- 
tinuations of the large area of the 14th, p. m., are to be re- 
garded as the results of inflow from the south and east sides 
into the same area of low pressure instead of from the south- 
west side. This process ended in the folloiving warm area, 
namely, 17th, a. m., 300 by 100, Virginia, Xorth and South 
Carol i nn . 

( G )  17th, a. ni., 800 hy 300, Albcrta, AIontana, IVyoming, 
Colorado, and South Dakota; p. in., 800 by 400, Wyoming, 
South Dakota, Rcbraska, Colorado, Kansas, northern TcxnH. 
1 8 t h ,  a. rn., 600 by 600, Colorado, Kansas, Oklahoni:i, and por- 
tions of Iowa and Texas. 

(11) 19th, p. m., 1,000 by 400, Assinniboia, Montana, Wyo- 
ming, North and South Ihkotn,  Nebraska. 2Otl1, a. ni., 1,400 
I)y GOO, Manitoba, Ontario, Lake Superior, Wisconsin, RIinnc>- 
sota, Iowa, South Dakota, Nebraska, Kansas, and portions of 
Colorado and Illinois ; p. m., 900 by 400, Ontario, Lakcs 1111- 
ron and Michigan, Illinois, Michigan, and portions of Wiscon- 
sin, Missouri, and Indiana. 21st, a. m., 500 by 700, Ontario, 
lower I1akcs, and the coast from New Jersey to the Bay of 
l h i d y ;  p. m., 500 by 500, Quebec, Maine, Kew Jlrunswick, 
Sova Scotia. 22d, a. m., 200 by 300, n’ew Drunswick, Nova 
Scotia, Cape Breton. 

( I )  21st, a. m., 300 by 500, Alberta, Assinniboia, Saskatche- 
NILII. This warm region, duc to an inflow from the fiouth and 
west, disappeared and was followcd by the following warm 
irotis, due to  nn iiiflow from the south and east: 2 2 4  a. ni., 
300 by 200, Iowa, Missouri, Illinois; 400 by 100, Texas and 
Louisiana; p. ni., 400 by 200, Illinois, Indiana, Ohio. 23d, 
I. m., 200 by 200, West Virginia. 

(J) 26th, a. ni., 200 by 200, North and South Dakota; p. m., 
300 by 200, Ontario and Lake Superior. 27th, a. m., 300 by 
100, Ontario, Lake Ontario, and a portion of Kew York. This 
tvarm area, due to an inflow from the southwc:st, was followed 
oy thc following, due to an inflow from the southeast: 2’ith, 
i. ni., GOO by 200, Teuncflsee, Keiituclry, \Vest, Virginia, Ohio. 

This warm area 
lid not appear on the 28th, p. m., although temperature rose 
to the 20° limit t i t  one or two -stations, but i t  rcappeared as 
‘ollows : 29tl1, a. m., 700 by 700, Manitolm, Ontario, North Da- 
.to@ Ninnesota, Wiscoiisin ; p. in., 400 by 200, Ontario and 
Lake Supcrior. 

(1,) 29th, p. m., 400 l)y 100, Oklahoma and Missouri. This 
xarm area accompanied the inflow from the cvwt into a rela- 
.ively low area that had appearcd in Texas. 30th, a. m., 300 
)y 100, Kentucky and Ohio. 

, 

( I < )  28th, a. m., 300 by 400 (?), Alberta. 

REGIONS O F  20° FALL I N  TWENTY-FOUR HOURS. 

A fall of temperature of 20°, or more, in twenty-four hours 
s inrlicatcd on the 1)aily Weathcr hIap hy inclosing the region 
vithin which this occurs by a heavy dotted line. According 
,o recent instructions such fall8 are no loiiger to be regarded 
LE technical cold waves, thc exact definition of which is given 
n the subsequent prtrngraph. The following list enumerates 
,he regions of 20° fall for the month of November and the 
iiinensions of the principal axes are stated in miles : 
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(A) 3d, a. in., 200 by 100. Illinois and Tennessee; p. m., 

( B )  4th, a. m., 300 by 200, Wyoming. 
(C) 7th, a. m,,.200 by 100, Assinniboia and Montana. 
( D )  8th, a. m., 400 by 150, Kebraska and South Dakota. 
(E)  Sth, p. m., 300 by 600 (?), Alberta and Assinniboia 

9th, a.m., 600 by 300, Saskatchewan, Assinniboia, Alberta, and 
Montana; p. m., 700 by 200, hlanitoba, North and South 
Dakota, and Nebraska. 10th, a. m., 400 by 300, hlanitoha, 
Minnesota, and Wisconsin, and also 200 by 100, Kansas ; 11% 
m., 150 by 150, Texas. 
(F) 13th, a. m., 100 by 100, South Dakota, and 100 by 100, 

Wyoming. 
(G)  14th, p. m., 200 by 200, Alberta. 15th, a. in., 600 by 

600, Alberta. Saskatcliewan, Assinniboia, and hloli t a m ;  1). m. 
1,200 by 900, Saskat,chewan, Alberta, Assinniboia, i\Iontana, 
North and South Dakota, Minnesota, Xebraska, M7yoming, 
Colorado, Idaho, Utah, Oregon, and Nevada. 16th, a. in., 1,600 
by 600, Manitoba, North and South Dakota, Minnesota, \\’is- 
consin, Iowa, NebraNka, northern Texas, Colorado, ll’yoming, 
;\Iontanti, Utah, Idaho, Kcvada, and Oregon ; p. m., 1,200 by 
500, Wisconsin, Iowa. Illinois, Missouri, Kansas, Kebrnska, 
Utah, Oklahoma, Texas, Arkansas. l’ith, a. m., 100 13)’ 200, 
Wiscomin, and 1,100 by 400, Illinois, Missouri, Arkansa~,  
Oklahoma, northern Texas, and Kew Mexico ; p. m., 900 by 
200, western Pennsylvania, West Virginia, southern Ohio, 
Kentucky, Tennessee, hXiseissippi, and northern Alabama. 
18th, a. ni., 300 by 100, western Tcnnessec. 
(TI) 17th, p. in., 400 hy 300, Alberta, StLskntchewnn, Assin- 

niboia. 18th, a. m., 900 by 500, Allxrta, Sasktitchewan, As- 
sinniboia, Manitoba, hlontt~na, North and South Dakota ; p. m., 
1,100 by 400, hlanitobtt, Montana, North and South Dakota, 
Xinnesots, Wisconsin, lowa, and Nebraska. 19th, a. in., 1,400 
by 400, Ontario, the upper Lake region, Wisconsin, Iowa, 
Icansas, Neivaska; p. ni., 400 by 300, Ontario, Quebec, Ver- 
mont, Xew York, and I,&e Ontario. 20t11, a. m., 600 by 300, 
New nrunswick, Nova Scotia, Quebec, nnd New E~~g la r ld  ; 
p. m., 300 by 200, NOV~L Scotia nnd Cnpe Breton. 

( I )  20th, p. m., 500 by 200, Montana, Wyoming. and South 
Dakota. 21st, a. m., 500 by 300, South Dakota, Iowa, and 
portions of hlinnesotq, Nebraska, and Missouri. 

( J )  22d, a. m., 700 by 200, Nevada, Idaho, Utah, and WYO- 
ming; p. m., 300 by 200, Colorado. 23d, a. in., 200 by 150, 
Kallsas aud Oklahoma. 

( 1 0  24th, a. in., 800 by 100, Kentucky and Tennessee. 
( L )  26th, p. m., 400 by 300, Alberta, Assinniboia, Sas- 

katchewan, and hlontana. 27th, a. m., 800 by 300, Saskatche- 
Wall, Aseinniboia, Manitoba, North Dakota; p. m., 1,200 ( ? )  
by 600, Manitoba, Ontario, Lake Superior, Wisconsin, Minno- 
sot%. North and South Dakota, Nebraska, Kansas, Iowa, Mis- 
SOUr1, Illinois, WTisconsin, and Upper hfichigan. 28th, a. m., 
??)? ( 1 )  by 1,000 (1 ) .  We have here three areas closely ad- 
Jolnlllg each other, separahd by small areas of cloud and 
S?OW and, in general, covering Manitoba, Ontario, tho Lake re- 
Pori, Wisconsin, Minnesota, Iowa, Missouri, Illinois, Ken- 
tucky, Indiana, Ohio, and Michigan. 28tl1, p. m., 2,000 by 
3?o, Oklahoma, Arkansas, TennessGe, Kentucky, Xorth Caro- 
llW Virginia, West Virginia, Ohio, Pennsylvania, Maryland, 

New Jersey, Long Island, Rhode Island, and the 
ahorem Of Ahssacliusetts, New Hampshire, Maine and south- 
ern h’ova Scotia. 29th, a. m., 300 by 300, Virginia, North 

COIAD-WAVE BIQNVALS FOR NOVEMBER. 
AccordiW to recent instructions (No. 75 of 1894) the cold- 

”?” ?amely, the white flag with black center, will be 
dlsplaYed dur11)g the months of March to November, inclusive, 
whenever, 1x1 the judgment of the forecast official, the fall of 
temperature in twenty-four hours is oxpected to be a t  least 
180 and to reach a t  least 32O in the district north of Arkan- 

200 by 100, Ohio and West Virginia. 

and South Carolina. 

2 

sa8 and between the hlississippi River and the Rocky Moun- 
tains, including Minnesota; a t  least 16O and to reach 3G0, in 
the region of Tennesgee and North Carolina and east of the 
hlississippi River, including St. Louis; a t  least 1G0 and to 
reach 40°, in all other districts east of the Rocky hlountains, 
except along the Gulf coast and in Florida; a t  least l G o  and 
to reach 42O, along the Gulf coast and in Iploridtt. During 
the months of December, January, and February the first 
limit remains the same, but the second limit is placed 6 O  
lower. When cold-wave signals are not ordered and thc tem- 
perature falls 4 O  more than the first limit and roaches 4O be- 
low the second limit, such f d l s  will he considered as cold 
waves without signals. 

In accordancp with these instructions the following cold- 
wave signals were ordered during tho month of Xovember : 

2d, p. in., Rlilwaukee arid Chicago. 
8th, p. m., Williston, Pierre, IIuron, Cheyenne, Lander, 

Dcnver, Valentine, and North Platte. 
12th, p. in., Rapid City, Pierre, Cheyenne, Lander, and 

Denver. 
14th, p. m., Rapid City, Pierre, Valentine, and Moorhead. 
15th, a. In., Cheyenne, Lander, Ilenver, Pueblo, and North 

Platte. 
15t11, p. ni., Oklahoma, Amarillo, Duluth, Dubuque, Daven- 

port, Keokuk, St. Louis, Springfield, hlo., Columbia, Mo., Ilan- 
nibal, Fort Smith, Green Bay, Milwaukee, Springfield, Ill., 
Cairo, Marquette, Yanktou, Omaha, Concordia, Wichita, 
Dodge City, Topeka, Sioux City, Des Moines, Minneapolis, St. 
Paul, and Duluth. 

l6tl1, a. m., San Antoiiio, Abileno, Palestine, Little Rock, 
Shreveport, Cincinnati, Louisville, Nashville, Jlemphis, Vicks- 
burg, Cairo, and Indianapolis. 

lGtli, p. ni., Galveston, Xew Orleane, Columbus, Knoxville, 
Chattanooga, Vicksburg, Meridian, Pittsburg, Parkersburg, 
A tlan ta. 

17tl1, a. m., iIobile, Pensacola, Harrisburg, Atlantic City, 
Baltimore, Washington, Lynchburg, Richmond, Rnloigh, 
Charlotte, Columbia, S. C., Augusta. Dubuque, Davenport, 
Keolruk, Minneapolis, St. Paul, Duluth, La Croese. 

17tl1, p. in., Rapid City, Pierre, Huron, Yankton, Valentine, 
hloorliead. 

18th, a. in., Ihnsas  City, North Platte, Omaha, Concordia, 
Topeka, Sioux City, Dos Moines. 

18th, p. ni., Alpena, Grand I-Iaven, Port Huron, Detroit, 
Tolcdo, Sandusky, Cleveland, Columbus, Cincinnati, Louis- 
ville, Buffalo, Rochester, Oswego, Ithaca, Erie, Pittsburg, 
Parkersburg, Northfield, Springfield, Ill., Cairo, Marquette, 
Sault Ste. Marie, Indianapolis, Columbia, Mo., St. Louis, 
Springfield, Mo., I-Iannibal, Wichita, Dodge City, La Cros8e, 
Milwaukee, Chicago. 

19th, t i .  in., Albany, New York, Harrisburg, Philadelphia, 
Portlnnd, Hoston, n’ew London, New Haven, New Brunswick, 
Atlantic City, Baltimore, Washington, Lynchburg. 

19th, p. in., Rapid City, Cheyenne, Lander, Denver, Pueblo. 
20tl1, a. in., Huron, Yankton, Pierre, Valentine, Omaha, 

25th, a. m., Oswcgo, Albany, Northfield, Davenport, La 
Sioux City, Des Moines, I>ubuque. 

Crosse, Green Bay, hfilwaukee, Chicago. 
25th; p. ni., Portland. 
26th. a. m.. Huron. Yanlrton, Pierre, Valentine, Sioux City, 

Moorhead. ‘ 

2Gth, p. m., St. Paul, Duluth, hlinneapolis, De6 Moines, Du- 
buque, Davenport, La Crosse, Green Bay, Milwaukee, Chicago. 

27tli., a. In., Oklal~oma, Abileiie, Fort Smith, Little Rock, 
Columbus, Cincinnati, Louisville, Nashville, Memphis, Pitta- 
burg, Parkersburg, Marquette, Saul t Ste. Marie, Alpena, 
Grand Haven. 

27tl1, p. m., Cairo, Knoxville, Chattanooga, Ithaca, Albany, 
Harrisburg, Northfield. 
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FROST WARhTh'GS FOR NOVEMBER,  1894. 
The following are the frost warnings issued during the cur. 

rent month in connection with the respective high areas : 
High No. II.-3d, a. m., Alabama, central and northern por. 

tions. 
High No. III.-5th, a. m., North and South Carolina and 

Georgia, probably in the interior, western Florida, Louisiana 
eastern Texas, in  the interior, Arkansas, Tennessee, and Ken. 
tucky. 6th, a. m., Virginia, North and South Carolina, easterr 
and western Florida in the interior. 

High No. VI.-loth, a. m., North and South Carolina and 
Georgia, eastern Florida, northern portion, Alabama, Missis. 
sippi, and Louisiana in the interior, eastern Texas in  the in tc  
rior. l l t h ,  a. m., special to Florida stations. 

High No. VII1.-Eastern Florida. 

The frosts reported by the voluntary observers of the 
Weather Bureau usually have reference to the injury done t c  
tender plants, and the classification " light" or " heavy " de- 
pends almost entirely upon the nature of the plant. In  gen- 
eral: i t  may be assumed that  u light frost will injure the mosl 
sensitive vegetables that  are raised by methods of forcing 
while the heavy frosts will injure hardy fruits and grain€ 
that  ripen in  the open air. 111 both cases, however, the extenl 
of the injury will largely depend upon the location of the 
plant, namely, whether in a quiet valley or on an elevated 
spot. The meteorologic phenomenon of hoar frost accom- 
panies the occurrence of a frost properly so called by the a g  
riculturist; a freezing temperature without hoar frost is a 
dry freeze or a cold wave, according to it$ intensity The 
isotherms of minimum 40° and minimum 3 2 O  are shown on 
Chart VI. ' 

The principal frosts of November occurred in the southern 
portion of the United States as follows: lst,  from Maryland 
to South Carolina, and killing frost in Illinoie ; 2d, from New 
York to Virginia; 3d, from Minnesota south to Louisiana; 
4th, from Kentucky to Louisiana; Cith, from eastern TexaE 
and Arkansas to Maryland ; 7th, from Louisiana to the south 
Atlantic coast and Virginia ; 9th, Arkansy  and Louisiana ; 
loth, Arkansas; l l t h ,  South Carolina and Georgia; 12th, 
and 13th, Florida; 17th, southern Texas and southern Cali- 
fornia; 19th and 20th, southern California; 22d and 23d, 
northern California ; 28th, southerii California ; 29th, cen- 
tral California. 

The following table shows tho dates of the occurrence of 
the first light and heavy frosts and the first snow of the sea- 
son a t  the respective stations. When tho observer makes no 
mention of frost the first occurrence of a minimum tempera- 
ture of 32O is selected and the date is given in the table. The 
dagger at the right of the name of the station indicates, there- 
fore, a minimum temperature of 32O with or without frost: 

Dates of .first light and heavy frosts aid .wow, Novemhcr, 1894. 

FROSTS. 

..... ..... ..... 

I First  frost. I 11 

SprlngOeld ............................ 
Btnmford ............................. 
T. S. Knnch.. ................. 

1 '  ......................... ..................... 
Alnbonra. 

Alcot 
Ashvillet 
Bermudnt  .................... 
Carrollton t ................... 
Citronellet..  .................. 
Claiborne.. .................... 
Collirenet .................... 
Daphne.. ...................... 
Decntur t .  ..................... 
Eufaulot  ...................... 
Florence? ..................... 
Fort Depoai t t  ................ 
Qadaden t ..................... 
Greensboro.. .................. 
IIealing Springe t .............. 

EVerKreen t ................... 

15 
I .;. ..... 16 

I Alabnmo-Cont'd. 
7 ..... Hiyhlend Home ............... 
6 ..... Jns  e r t  ....................... 
6 ..... Masinon Station t ............. 
7 ..... Mobile ........................ 

I I  ..... Mount Willing ................ 
12 ..... N e w h r n  ...................... 
I I ..... Oaannn t ...................... 
7 ..... $ Pine Applot .................. 
4 ..... Pushmataha ................... 

I I  ..... Hock Milla .................... 
7 ..... Scottsborot ................... 
4 ...... l 'homasvillet  ................. 
7 : TuscnlooFat .................. ,/ 6 ..... Tuecombiat  .................. 
7 ..... Union ................ .;. ...... 
4 ..... Union Springat ............... 

.... 

Winchester t  ............ , ...... 
Wire Bridge..; ........... zz  
Yubn Citz ............... I 8 

ohado. 

6 ..... 
4 ..... 
7 ..... 
6 ..... 
6 ..... 
6 ..... 
4 ..... 

11 ..... 
6 ..... 
6 ..... 
7 ..... 
5 ..... 
6 ..... 
6 ..... 
6 ..... 

1 ..... 

it I:::::. ......I ..... 

~~ __ 
Dates of first light and heavy frosts and snow-Continued. 

Eastmnn t.. .................... 
Elbertont.  .................... 
Forsyth ....................... 
Fort (inineat. ................. 
Qainenvil le t .................. 
Gillsvillet .................... 
Grifflnt ........................ 
Hawkinsville ................. 
Lngrnnfio ...................... 
Louinville.. ................... 
Macon ......................... 
Marietta ....................... 
Marshallvllle ................... 
Millent  ........................ 
Monticellot..  ................. 
Newnau t . .  .................... 
Piscoln.. ...................... 
Point Pe ter t . . .  ............... 
Poulan ........................ 

uitmnn t ..................... 
LERmsey .......................... 
Snvnnnah ................ 
Tnlhtton t... ................. 
Union Poln t t  ................. 
Wnahington t ............ 

I Pirqt frost. I 

I 
: 

6 

I I 
State and station. 

m 

Avoca ................... 
I...... ...... 

.................. 
............... ... .. 

.................. 
..... 

................. ..... 
ILeslle ................... 
lmvcland ................ 

............. ..... 
3oibert,. 

7 ..... 
7 ..... 
7 ..... 
6 ..... 
6 ..... 
6 ..... 
7 ..... 
7 ....... 
7 I . . . . .  
6 I..... 
7 :..... 
I2 I..... 

5 i..... 
7 /..... . 
7 ;..... 
6 I..... 
I2 :..... 
11 ...... 
6 ...... 

3 i::::: 
7 I..... 

10 I..... 

1: I::::: 

; 8 I::::: ..... 
I ..... 
4 ...... 
6 i..... 
7 ...... 
7 ..... 

12 ..... 

.... : 11 
I 1  ..... 
7 :..... 
7 ..... 
7 I..... 
I2 ..... 
7 ...... 

.... 36'  

7 I..... ....I .... 15 
I7 ..... 30 
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Dates of first light a n d  heavg fro' ts  and snow-Continued. 

I Firstfrost.1 

State and station. . 
m 

Idqho-Cont'd. 
Kootcnai ............... ........I.. ..... 
Mu;;):;;. ................ I.. .......... 
.4;y&n;. ................. :. ........... 

MOYCOW ................ .I.. ... e ! . .  * . * * I  

i ........................ I...... 
lllitwb. 

................................ 
Hloomir~gton ......................... 
Braidwood .............. I.. .......... 
Ciirlinville ............ . . . I . . .  ......... 
Cnrrollton ............................ 
Chcrnung.. ........................... i 
Chicago ................. I.. .... 
Deentlr ................. I ::::::i 
Uixon ................... ......I.. . ...I 
b S t  POoiia.. ........................... Effinyhnm.. ........................... 
Port 'he] idnn. ..........I.. .... ~. ..... ~ 

Gnlvn.. .................... .....I.. .... Golcondn .............. .i ............. ; 
Grcenvillc ......................... 
Hnvana .................. 1: ............ 
Herrins Prnirie ....................... 
Knnknkee. ............. .!. ........... 
Mnrtinsville ......... ...I.. 

...... 

Louiaville ............... I ............. 

.................. 
.. ............. 

...... 

........................ ............... i.. ..... ............... , ...... 
Columbia City ................ .: ...... 

.......... 
........... ............ 
... .... .... 

.... 
............. 

Iowa. ....... 
.... .... 

................ ...... 

...... 

...... I ! ......! 
......I 

.......... ... 

2: 
If 
If 
2: 

I <  
1 
I 

IC 
IC 

7 

7 
1 
S 
7 

15 
IC 

2 
IO 

IC 
IC 

IO 

l a  

9 

9 
9 
Io 
Io  
6 
7 
9 

Ia 
9 
7 
7 
IO 
IO 
10 

i 
7 

7 
5 
7 
8 

!I 
I1  
11 

11 
6 

7 
3 
7 
9 

10 
10 
IO 
9 
6 
IO 
IO 
7 

I1 
6 
IO 
9 

11 

5 
10 
6 
IO 
10 
10 
I1  

.... 
9 

29 
13 

' a  
7 
7 

16 
9 

I 1  
9 
7 
7 
9 
9 

6 
9 
9 

16 

10 
20 

2 

10 
IO 

I Firs t  frost. I 
State and station. 

i ........... ... .... ........................... 
Iowa-cont'd. I 

Monticello ...I.. .I.. 
?doour.... 
h'orth McGreRor ... ...,.I.. .... I.. .... 
Ogdon ................................ 
Oange ................... . . . . . . I . .  ... .I 
Osceoln.. ............................ 
Osknloosn ............... ;. ........... 
Otturnwn ............................. 
Hichland ............................ 
Itockwcll City ........... I ............. ............................. Soy mour 

Willinms ............................ Vinton 

\Vi I ton ............................... 
I<nanaaU. 

Achilles.. 
G o l l y r  
Coo idye ................ 
Englewood 
Enrekn .................. 
Garden City ............. 
Gnrfiold 
Gibson ............................... 
Gove ....................... .,.I.. .... 
Hutchinnon .............. /. ............ 
J nqun ................................ 
Johnson ................. I... ......... 
IkOtl ................................. 
Manhnttnn ........................... 
Morland ............................. 
>lorton ........................ I . . .  ... 
Mount Hope ......................... I 
Shnron Springs.. ...................... 
Tribune ................. 
I J l y n ~ e s  ................ .:. 
Wnllnce. .............. 
Wollington.. ........ L.. . I.. 
Wichitn ................ 
Winonn ................................ 

Kenluekv. 

I .  

............................... 

....................... I ....... 

! 
I ,  

....... ............... 

..... 
Frnnklin ............................. 9 
Grocndnle ............... :. ..... ......I 1 1  
Greenaburg .................... I...... I O  
Ibrrodsburg.. ............... ..I.. .... I O  
Hendergont i.. I 6 Ia 
~ o u i s n  ..................I......~ ...... j 11 
Louievillo. ........................... 
~ n r r o w ~ m n e  ............ I.. .... i.. ... . I  i: 

............. .... 
~~ - ,  

Mntlock ......................... I ...... 
MountStorling ......................... 1 
Richmond t .................... 10 

................ Pcllvillo I ...... I .... i.i Io 

; ~ , o ~ h y f ~ ; , ~ ; .  ............ I.. ....... ...I 
Wil1ia1nsbiir.q.. ..................... IO 

4bhoville ..... 
4lexnndrint ..... 
Bastro t ................ ...... ..... 
Haton L u g e  t.. ............... ..... 
Znl houn t ....................... 6 ..... 
,henevvillot ................... 4 '.;.. . 

l a  .......................... I C  

Louiniona. 

:lintoh ..... .................... L ...... 
Xnclnre ....................... 6 ..... 
Donnldsonville.. ..... ...I 7 i... ... I... .. 
Eniilic .................. 12 I..... 
Ia'ian kl i n IZ .... 
Grnnd .'otenu. 
Koumn .................. 
Liifnyottei .............. ..... 
Ihko Providenco ..... 
ilnuropns ..... 
Uindent ................ ! ...... ..... 
Vatc:hltoohest ......... .;... ... 3 ..... 
sow Orlenns (near) ..... IZ I ............ 
~ h e r l l n t  ....................... ..................... .... .... 

..... ...... ..... 
Bar Hsrbor 

...... .... 6 
6 

3ardiner 
Soulton 
Lewiston 

?ortlaudt ............... ............ 6 

46 1 

I I !I I I 
Stnte and station. 

n 

....... .............. ... .......... ...... 
..... ..... g ..... 7 ..... 

........... ... ..... 
6 ...... 7 

Tnneytownt ............I... ... 6 

Amliorst 

... .......... ............ ....... .................... ...... 

...... .... ......... ...... a 

Jhmchuacllu. 

................... 

7 .............. ...... ...... .............. ..... .... ..... a ...... g 
Ynnrise... ........... ...... ........... .......................... ...... ....... ............................... .... ..... ............................ ................. ..... ..... ..... 

..... ..... ... ....................... ..... ......................... 
........................ ...... ..... ..... 

........ 
I .  Mystio IAto. ....................... 5 Lnke t.. ....................... 6 ...... 

6 ...... Nnntuckot ..................... I : ..... 6 il Lcakeasil lot  ................... 
Natickt ................ ~ ...... 
h'orth Di I lericnt ....... .: ..... Now Brdford. .. .........I.. 
PI yiiioii tl i  t.. ................... 
Provincotownt.. .............. 
ltandolpti.. .......................... 
3nIam.. .............................. I 
3alisbury.. ............................ 
Somerset ... 
ruunton ................ 
Wiikcfleld ............... .... 
Wellasleyt 

................ Willininstownt 
Winchendon.. 
Winchester .................. .:. ..... 
Worcowtor.. .......................... 
4drnin .............................. Nkhlgan. I !  
4lbion ................... ......I ...... ; 
i I  legnn .................. ! ...... I.. .... 
i l m n .  ................................ I 
4rheln ................................ I 
M I  hlountnin.. ........ .I.. .... ......I 
l3erlin .................. .I... ......... 
l3irnilnghntn aerrien Springe.. ........... ...... .:. ..... ........... I.. .... .I 
Bronson .............................. 
:hrrrlevoix .............. I.. .... i.. ... .! 
:hetmygnn ............. .I.. .......... i 
:linton ...... 
Detroit 
?itchburg.. ........................... 
I'lint .................................. 
Slndwin. .............. . . I  ............. I 
;rand RAplds.. ......... . I . .  .... I.. ..... 
k n p e  ........................... 
Idnovor.. 
Surbor Springs.. 
Parriaon 
Tarrieville 
Hnrt. 

I eddo 

dunfling ......I ....................... I.. .... 
Latlirop ................ .I.. .... I.. ... .I 

Rosliiiry ..................... 6 ' ! 
............... ....... 

5 1  

....................... 

.................. ...... 

5 ! '  Lo~town. .  . .:. ........... I.. ... ./ . 6 ..... 
5 Moss Point t .................... I I  ..... 
5 . Nutchez t.. ............ ..I... ... ..... 
6 
9 Pontotoc 

Okolona t.. .............. I.. ... .I ' f  1.. ... 
.. ....................... I II ..... 

5 :. Por tGibsont  .......... ..; ...... \ 7 : ..... 
6 ! Ytoniiigton ..................... I 4 : ..... 
6 : l 'horntont .................... ! 12 ...... ..... .............. ..... 

...... ... ...... ..... 
........................... I I 6  

~ fb 
16 ............... ...... ...... ~ 16 

...: I O  ............. ............ 16 ...... ..... ..... 
.......... ............ 

........ ............ 
...... ...... 

II  
16 
16 
IO 
16 

.... 
............ ..... 

IO ............ IO 
IO 

16 ............... ...... ..... 
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Dates of Jirst light and keavy frosts and snow-Continued. 

Firs t  frost. 

Stnto ond stat:on. I State and etation. 

~~ ~ 

' h k t h  Carolina. 

i Auhurn ........................ ..... ...... ...... i 16 i: Ashevlllo 

Colunibin I'alls ......... ...... 
~ l a s g o w  ................. ...... 
Alliance 
Clindron 

I O  ................. ..... ..... ................. ...... ..... 
Nebraska. 

...... ..... ............... ...... ................ ................ ...... 
IO 

............... ...... ..... ..... ..... ................ ................ ..... ..... 
...... 

28 ......... ..... 
I I  

Brookline.. ... ........... .... ..... 
Concord ................. 
Dublin.. ................. .... ..... 11 
tirafton. ........... 
Hanover ...... ..... 

IO 

................ 

.................. 
... ........ ........................ ...... 

North Conwny ........... ...... I I  

Plymouth ............... Peterhora ............... ...... ..... 
Saribornton. ........... .... .. ................. ..... 

............ ............. 
NEW JerSCy. 

Asbury Park 
AtlanlioCity 
Barnegntt..  
Bnyonnc.. .............. 
Bench Havent  ................. 
Belvidere 

..... 
.......... .... 

............ .......... .......... ... 
Gilletto ............. ... 
rmta atown 

.!. ............ j.. .......... Moorestown.. 
Hncyrus ............................. Newark 
Ca]e(lo n i 8 ........................... Newton.. ................ 

Ocean City Camp Dennison .........I.. .......... 
Cnnnl Dovor .......................... 
Carrollton 

Oceanic 
Pnterson CWIton ................. - 1  ............ 

Ccdarville.. ......................... 
Celina Plainfield 

Roadin t o n t  ............ Cherry Fork ........................ 
River f n l e t . .  Cincinnati ............................ Sornorville .............. Circlevilla.. ......................... 
South Orange. Clarksville ........................... 

29 ! Clifton .............................. 
9 1: Conlton .............................. 

Tennfly 
Trenton t.. .!. ./ 
Whiting t 1 Columbus. .............. ;. ........... 

1 Cvnthiana. .............. I . .  .......... I 

Hi rhtstown t ................... ..... .................... ............ ... Junci'ion ....... ........ ......... .... 
...................... .................. 

New Brunswick ......... 
Canihridge.. ............. /. ........... ............... .................. ................ 

Pensnuken .............. .......................... Per th  Am boy.. .......... ................ ............................... 
........... 
........... .................. ............. .... ! ............... ...... ...... 

NEW dfexico. 
Chama ................................ 

Dehanco.. Ciruella ................. ............. 
Eddy t .................. I.. .... X I  Demos ................. .!. ........... 
Sulphur  Hot Springs .... I . . .  a8 : Dupont .............................. 

Ellsworth.. ............. 1. ........... 
Bnldwinsville ........... I ............. I 5 .. Elyria ................... I ............ 
Bedford ............... ..I.. ... .:. .... . I  . Fnvettevillo.. ........... I.. .......... 

I i '  Divton.. ..... ...........I... .......... > .  ............................ 
NEW York. 

c, 

........ 
Honeymend Brook.. ..... 
Marlhoro 

.............. ..... 
Ogdenahurg ....... ......I.. 
Ooeonta.. ............... .... ... 
&we o ....................... ~ a . 
oxfor%. .................. ......I.. .... I 
Palermo ................ .i.. ......... .! 
Port Jervis .............. I ...... I ...... 
Poughkeepsie .......... I. .... .i.. ... 1 
Stillwater..  ........... ..; 
Wnpp einrs IWln 
w e s t  h a z y . .  ......I 

Betauket I 

2 ,! Findlay .................. 1 ............ 
8 ;I E'ostoria.. ............................ 

I GeorRetown ............ .j.. .......... 
Grnnville.. .............. i. ........... 
Gratiot ................. .;... ......... 

4 I Hanging Rock. .......... ! ............ 
4 1, Harhor .................. 1 ............ .... Hed es  ............................... 
7 Hjllfouae 
=, 1, J n c k s o n b r o  ......................... 
8 .. Krnton .............................. 

K i l h u r n a ,  .......................... ................ I ............ 
Levering ............................. 

.......................... I .......................... ............................ 

........................... 
I O  ............................ 1 1  Hillsbor~ 

.................. I... ......... 

% 
' 3  
28 
9 

c 

5 

5 
6 
6 
6 
5 
5 

I1  

. i  
5 
6 
1 
7 
7 
6 

E 
IC 

10 

i 
e 

I 1  
< 

1; 

9 e 
7 
7 

c 
5 
7 

IC 

; 
I1 

< 

7 
e 
c 
c 
5 

13 

7 
5 
7 
7 
5 
5 
6 

IC 

10 
IO 

7 
I1 

Dates of $rsl l ight  and heavy fr0st.u and snow-Continued. 
.~ __ .... .... __ . .  - 

1 Firs t  frost.( '1 1 First  frost. I 
I I I1 I--1 

Stnte and station. I State and atution. 

rn 

Ohio-Cont'd. 1 i 
Lordstown ......................... .( 
McArthur .............. .I.. .......... 
~ ~ ~ o i i n c l u v i l l a .  ........ ./. ............ 
Mnn~fleld.. ............................ 
Mnriecta.. ............................ 
Mill igan.. ............................. 
Mill port. ............................. 
Mont elior .............. i ...... I .  .. ...: ...................... .... 
New Berlin .............. i ............ 
New Brernen ............ i ...... 1 .  ..... I 
New Comerstown ............. , ...... 
Ncw Wntorford ......... . j  ...... I ....... 
North Lewisburg .................... North Fairfiald 

North Hoyalton ......... ......I ...... I 
Northwood.. ........................ 
Norwnlk ............... .!. .......... .: 
olmlin. . .  ..................... .i.. .... i 
Ohio State University ............... ! 
Orangeville ......................... 
Pntnskala.. ...... . . . . . . . . I . .  ... .I. ..... * .I Ottawn I . . .  
Plnttsburg ........... ...I.. ... .: .. 
Pomeroy ...................... ..::::I Portsmouth .......................... I ,  
Ridgeville Corners.. ... .). ..... Ridge 

Iiipley.. .............................. 
Rittman . . . . . . . . . . . . . . . . . . . .  ......... 
Ibuky Ridgo ......................... 
Stinron Centor... ....... .I.. ... 
Shennndonh .... 

Milfordtoii .................... ......I 

Naporeon. New Alexandrin.. I.. I .................... 
I ,  

New Hollnnd ......................... i 
I !  ................ 

.................. ... ' * * 

, I  .......................... .... 

Rose wood I !  ............................ 

.............. .............. ...... 
Hv I vnn i u . .  .. 
'Churninn.. .......................... 
Toledo ............................... 
Upper Sundusky ....... 
Vunceburfi.. 
Vermilion.. 

Wnuseon ............................ 
Wnvorly ................ ..!. .......... .: 
wa nesvi~le  ................... I ...... 
~oi ' l ington..  ............ ;. ........... 
Westerville.. .......... ..I.. .......... 
Wheeler. .......... . . . . . . I . .  .... ......I 
Wooator.. .............. 
Znnesville ........................... 
Fort Renoi ..................... ..... 
Giilhric.. ..... ..... 
Normnn 
Ponra t. 

I -  j - 1  

................. ... 

Weymouth .:. i I  ............ ........... 
w il loughby 

'Oklahoma. I 

................ ..... .......... ...... ..... 
................ ..... ..... ..... ............... ..... ..... 

... ... .... ............... ................ .... ..................... ............... 
............. ..... 

...... .............. ..... ...... 
....... ...... ...... 

..... .................. .............. ............. ..... ............. ................. ................. ... ................... ... ..................... 
.. ............... ..... ..... ............. ...... 

'I Pen~lwmia-cont 'd .  1 I i 
5 1. P~i i~ac ie~p~i i r r  .................. 7 . g 
7 . Plimnixvillo ........................... g 
6 : Quukortown ............ I . .  . ...I.. .... 7 
6 ,I Snlein Corners.. .................... .! 5 

13 I '  I3elinsyrov.a .............. : ............. 8 
7 1 '  Somerset.. ........................... 7 
6 . Youth Eulon .......................... i 8 
6 . '  Stoyestown ......................... 7 

6 7 . Uniontown ............... i ...... 
7 ;I Warren .................. I ...... I::::::! ; 6 ! Wcllstmro ........................... 
5 I Westtown ............... I ,  .... .I.. .... 
5 1, Wilkosbarru ............I ...... ! ...... 6 

7 West Newton ..:. 

5 i I3lock Islnnd .................. i 6 . 30 
6 / .  ISristol' .................. I ...... I 7 ! 5 
7 Kingston ............................ 

6 

...: 5 

.. ......... ..... 
5 , Rho& Itilntid. ...... 

8 . Lonsdnle .............................. 2 

..... .............. ..... ..... ..... ............. ...... 
... ................... 

..... ..... ..... ..... ............... ............... ..... 
................... 

1: .....I ..... ............. ....... ..... ..... 
..... ..... ..... ..... .............. ...... 

7 ..... 
Iz .... ................. 6 I:.... ..... ............ .... ..... ............. ...... ..... 

Trenton ....... ............... 6 ..... 
7 1 ..... 
6 ...... 6 :I Trial ............................ 

7 I Watts .............. .....I ...... 
6 1  I EouthDakula. 

I 6 1  6 . Yorkville ............... ...... ..... 
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Dates ofjirst  light and heavy frosts and snow-Continued. 

I First frost./ jl 

I _- 
I 

17 ..... 
17 ..... 
17 ..... 
6 ..... 
3 ..... 
G ..... 

17 ..... 
16 ..... 
20 ..... 

:," 17 1::::: ...... 
a0 ...... 
I2 ..... 
PO ..... 
11 ..... 
11 ..... 
20 ..... 

17 ..... 

16 ..... 
11 : I::::: ..... 
6 ...... 

17 ..... 
I 1  ..... 
I1  ..... 

Vermont. CH0,f:l;; ............................ 5 
Irnsburg : ........................... 5 

Jnckronville ........................ 5 

Vernon .................. ...... 5 Wells ................... i:::::: ...... 5 

........................... 5 

Norwich .............. ...I.. .......... 5 

--I II 
Stnteand etntion. 

- 
I 

Tarn-Cont'd. 
Dnllns. .................. ......I 
Duvnl .......................... 
Fort Worth ............ .I,. ... .: 
Frcdoricklitiurgt.. 

.................... .................... ...................... 
Mountnin S ring .............. 

HrnoniP18 ................ 
Pnlentino.. .................... 
Pnrin t ........................ 
Roclzp i i nps t ................. 
Rounc?IZock MRrcos t . .  ................. 
f i i lvor E'nl ls+ 
*remplet ...................... 
T s k t  ........................ 
Wnco t ......................... 
Weatherford .................. 

............ ...... .................. I 

\VicIritn Fhl la t  .......... I ...... 

................... Vir ink. 
Alexandria? 
Ashland ................. I... 

I3irdancst ......... ... 
....... .. ........ 

.......... 
............ 

.......... ..... 
6 

Whittles Depot I I  
'Nythevillo ............. .... 5 

Wnshinglon. 

13Inino.. ................. 
Ilriilgeport .............. ... 
COI ti1X 22 
Conconully 23 
E1 lensburg.. a3 
Fort Cnnhy .............. 
Fort Sitricoc 23 
Fort Ypoknne. 

Aberdeen.. ......... .... ... 

Nenli Bny t.. .... 
Port Allgelos ..... 
Honnliii.. .................. .... 

Dates of Jirst l ight  and heavy frosts'and snoio-Continued. - I First frost. I 1 Iriratfrost.( 
I I I: I. I 

Stnto nnd stntion. State und stntion. 

-_- 
I l l  - 

............... .... 
Crchtorl 
Elkhorir.. ............... .. 
Elln .......... ...... ... ................ .... 
Miidison. 
Mnrlinton 

I'owollton 
Ilnl uigli 
Ilowlcsbury ................ ... 

1Visconsin. 
Anilierst 
Antigo.. 

l3nrnboo ............................ I...... .I Adilnnd 

13nrron ................................ 
Hcnver Dnrn.. ........... I.. .......... I~nyfilJld 

Ikloil .................. .i.. .......... 
~ ~ n c k  Rivor Frills .... ......... .! 
Ccntrnlin 
Clrippown IQ~l la  

................. 
...... 

....................... 

...... 

1Yisconsin-Cont'd. 
City h i n t  
COIIII I I I IUY 
Crnndon 
L)clnvuii 
Ucpore ................. .!. ............ 
Enu Chiiri> ......................... 
Florenco ............... .I:. . ...I.. .... 
Fond d u  Lnc .................. ,. ..... 
Hnrtford ............................ 
Hnrvuy .................. ......I.. .... 
Hnywnrd ............................ 
Hillshro.  
Jnnesvillc. ............. 
1.a Crossc.. 
Imwm tor.. 

hlndison Lincoln ............... 
Mnni towoc ...... 
Mcndo\v Vnllc  y... 
Monornoniu ...... ...... .... 
Milwnukoo 
Ncillavillo ......I 
Dconto 

...... 

.................... ... ..... 
Keedsliurg lloynl t on .............. 

........... 
Vnllcy Junction ......... 
Viroqun. 
Wntortown 
Wnukoshn .... 
Wostfleld 
Weliton ................. ...... ...... 

3 
7 

7 
5 

7 
7 
7 
6 

1 

a 
2 

2 

3 

3 

4 
7 -  
7 
7 

7 
9 
7 
7 

7 
7 
7 
7 
7 
6 
3 
3 

7 
7 
7 
3 

I 

'I' 

, , , ,, -- 

- _ _ _ _  ---------, ---- - - - -  - - 
Climatological Association, June 1, 1894). It would seein 
that  the rapid evaporation from the skin in dry, hot weather 
reduces the temperature of the layer of nerve cells a t  the I ~ W -  
face of the skin. This reduction ie not ineasuyable by ther- 
mometers which give the temperature of large masses, but  
aP reciated by the minute nerves that  end in these microscopic 

The reduction of temperature, or sensible coolness, is ap- 
parently Proportional to  the difference between the dry and 
wet bulb thermometers, and as shown by the chart accom- 
panying Professor Harrington's memoir, i t  amounts on the 
average to 20' in the month of July in Arizona, Kevada, and 
Utah and 10' in Kentucky, Indiana, and Ohio. The re- 
sulting sensible temperatures, as shown 011 his second chart, 
ar simply. the So-called average temperatures of the wet- 

the temperatures of persons standing in the shade of trees or 

eel f 8. / 

bu P b tllermometer in the shaded shelter, and correspond to 

ure and is equivnlent to giving the tension or pressure of 
the vapor, or the temperature of the dew-point. The mean 
dew-points for each station of the Weather Bureau, RS deduced 
from observations made a t  8 a. m. and 8 p. m., daily, are 
given in Table I. These vapor prcssurcs and the resulting dew- 
points, absolute humidities, and relative humidities are all 
deduced from observations of the wet-bulb thermometer by 
means of formula: and tables that  were first devised by August 
and subsequently modified by Regnault, 1845, and Ferrel in  
1886, but  which are still considered to be open to further im- 
provement. I n  a general way the dew-points given in Table 
I are probably slightly lower than they should be, owing to the 
oniission since 188'7 of a correction for barometric pressure. 
There is also an uncertainty in  the psychrometric formula 
which is only just now beginning to bo understood, by virtue 
of which at temperatures below freezing the dew-points nnd the 
humidities are higher than they should be. For these reasons 


